ABsTRAcr Spirometric variables were obtained from nine symptomless subjects, who performed forced expiratory manoeuvres with three Vitalograph spirometers at three different ambient temperatures (36.5°C, 24-10C, and -7.3°C) Hutchinson noticed when using his spirometer that subjects had larger vital capacities in summer than winter and therefore decided to correct for the effects of changes in ambient temperature.' He chose to correct for all volumes to 60°F (15°C), which was apparently an average indoor temperature in London at that time. Because of this observation it has become accepted practice to convert volumes from the temperature and pressure around the recording equipment to a standard condition, which for most purposes is that obtaining in the lung.2 Because we were engaged in epidemiological surveys using the Vitalograph spirometer in different ambient conditions we wondered whether this practice was valid. We have therefore studied the effects of temperature on Vitalograph spirometer readings. 
ABsTRAcr Spirometric variables were obtained from nine symptomless subjects, who performed forced expiratory manoeuvres with three Vitalograph spirometers at three different ambient temperatures (36.5°C, 24-10C, and -7.3°C) over three days according to a Latin square design. Analysis of variance showed no significant difference between values at different ambient temperatures when measured at ATPS. Correction of the results to BTPS resulted in a significant difference in values at the three ambient temperatures for all measurements other than the Vmax25. The mean error introduced by conversion to BTPS varied from 7% (SD 5%) for the FVC at 24-1C to 30% (21 %) for Vmax,o at -7-30C. Possible explanations for these observations include the increasing compliance of the spirometer bellows with increasing temperature, relatively slow cooling of gases within the spirometer, and a combination of these effects. We conclude that there is no evidence that conversion to BTPS improves the accuracy of measurements made on a Vitalograph spirometer. Further studies on other spirometers are needed to see whether conversion to BTPS is always appropriate.
Hutchinson noticed when using his spirometer that subjects had larger vital capacities in summer than winter and therefore decided to correct for the effects of changes in ambient temperature.' He chose to correct for all volumes to 60°F (15°C), which was apparently an average indoor temperature in London at that time. Because of this observation it has become accepted practice to convert volumes from the temperature and pressure around the recording equipment to a standard condition, which for most purposes is that obtaining in the lung.2 Because we were engaged in epidemiological surveys using the Vitalograph spirometer in different ambient conditions we wondered whether this practice was valid. We have therefore studied the effects of temperature on Vitalograph spirometer readings. There was no reason to suspect that the different ambient conditions affected the subjects. Identical clothing was worn for each FVC manoeuvre and each subject spent minimal time at the extreme temperatures. The purposes of the trial was not explained to the subjects and the results were analysed blind.
It is possible that the characteristics of the spirometer explain the observations. The gas expired into the spirometer may cool relatively slowly because of the low thermal conductivity of the bellows and tubing of this type of spirometer. At 10 seconds the external temperature of the mouthpiece tubing assessed with a thermographic camera (Aga thermovision, Model 680 Medical) is higher than the ambient temperature (fig) . Alternatively, the bellows of the spirometer may become more compliant with increasing temperature. As the temperature rises more of the volume is accommodated in horizontal distension of the bellows, leaving less vertical displacement.4 Indeed, a combination of these explanations may be correct.
As most respiratory laboratories at present correct results to BTPS (although in many this may be only a token gesture, all values being multiplied by 1-05 or 11), why bother to change routine practice?
If measurements are made with a Vitalograph spirometer in different ambient temperatures and converted to BTPS, then the readings obtained at low ambient temperatures would be disproportionately high. Conceivably therefore spirometric data obtained from epidemiological surveys of similar ethnic groups at different ambient temperatures Perks, Sopwith, Brown, Jones, Green Thermographic photographs ofthe mouthpiece tubing before and 10 seconds after the beginning ofa forced vital capacity manoeuvre by a normal subject. The external temperature is hotter (darker) at 10 seconds than before the FVC manoeuvre. might differ. Table 2 compares the mean FEV, and FVC of similar ethnic groups in different countries. The values obtained in temperate conditions were higher than those obtained in presumably tropical conditions; both were corrected to BTPS, and removal of the correction would tend to reduce the differences. Although these groups may not be directly comparable and the significance of the differences is uncertain, spirometric values obtained for similar ethnic groups in different countries appear to be different and this could be a direct consequence of "correction" of lung volumes by conversion to BTPS. This paper asks more questions than it answers. The heat physics of spirometers is clearly complex and the performance of different instruments under different ambient conditions may be highly dependent on materials and manufacturing techniques. Further studies are needed on the effect of temperature on this spirometer and on others of different design. We conclude that, for the sake of simplicity and uniformity, measurements made with the Vit- 
